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Abstract: Beaked whales or ziphiids are the least known cetaceans, and are among the least studied of all mammalian groups.
In August and September of 2002, a male and a female beaked whale stranded alive on the Argentine coast, 110 km away from
each other. The specimens died shortly after the stranding and their bodies were collected for dissection and analysis. The
specimens were identified as belonging to the genus Mesoplodon. Further measurements of the skulls, shape and location of
teeth as well as molecular analyses of the mtDNA control region and cytochrome b, allowed unambiguous identification of
both specimens as Hector’s beaked whale, Mesoplodon hectori. The color pattern was different between male and female. Standard
length was 3.94 meters for the male and 3.84 meters for the female. The female’s vertebral formula was C7 + T10 + L11 + Ca21
=49. Histo-pathological analysis of the female revealed the presence of Sarcocystis sp. in the skeletal muscle, and lung lesions
related to parasitic damage and pneumonia or chronic infection. The stomach of both individuals was empty. The digestive
tract of both specimens was infected by larval stages L4 of Anisakis sp. The female was also infected by Tetrabothrius sp. and
Bolbosoma sp. while Braunina cordiformis was only found in the male. Different composition of parasitic fauna suggests possible
sex-related differences in the diet or individual variability. Total length, teeth eruption (in the male) and the degree of vertebral
epiphyses fusion suggest that both individuals were mature.

Resumen: Las ballenas picudas o zifidos son los cetdceos menos conocidos y ademaés estan entre los mamiferos existentes que
menos se conocen. En agosto y septiembre de 2002 un macho y una hembra de ballenas picudas vararon vivas en la costa de
Argentina, a 110 kilémetros una de otra. Los especimenes murieron poco después del varamiento y sus cuerpos fueron colectados
para su diseccion y andlisis. Los especimenes fueron identificados como pertenecientes al género Mesoplodon, a partir de
medidas del craneo, la forma y posicion de los dientes y el andlisis del ADNmt, region control y citocromo b, permitiendo
identificar sin ambigiiedad ambos especimenes como ballenas picudas de Héctor, Mesoplodon hectori. E1 macho y la hembra
presentaron diferente patréon de coloracion. La longitud estandar fue de 3,94 metros para el macho y de 3,84 metros para la
hembra. La formula vertebral de la hembra fue C7 + T10 + L11 + Ca21 = 49. Anélisis histopatolégicos de la hembra revelaron la
presencia de Sarcocystis sp. en el masculo esquelético, y lesiones pulmonares relacionadas con dafio producido por parasitos y
pneumonia o infeccién cronica. El estémago de ambos ejemplares se encontré vacio. El tracto digestivo de ambos especimenes
se encontraba infectado por el estadio larval L4 de Anisakis sp. La hembra tenia Tetrabothrius sp. y Bolbosoma sp. Mientras que el
macho tenia Braunina cordiformis en su estémago. La diferente composicién de la fauna parasitaria de ambos individuos sugiere
la existencia de posibles diferencias en la dieta relacionadas al sexo o variabilidad individual. La longitud estdndar, la erupcion
de los dientes (en el macho) y el grado de fusién de las epifisis vertebrales sugieren que ambos ejemplares eran maduros.
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Introduction

Beaked whales (family Ziphiidae) are poorly known
cetaceans and among the least studied of all mammalian
groups (Dalebout et al., 1998). Twenty-one species of
these pelagic cetaceans have been described to date. One
of them (Perrin’s beaked whale, Mesoplodon perrini) was
described as a new species only recently with the help
of molecular techniques as it is morphologically almost
indistinguishable from Hector’s beaked whale, M. hectori
(Dalebout et al., 2002). Out of 21 ziphiid species, 14
belong to the genus Mesoplodon, which is the most
diverse genus among all cetaceans (Dalebout et al., 1998;
2004; Mead, 2002; Pitman, 2002). Their preferential
habitat is deep oceanic waters which makes them

difficult to observe or strand. All Mesoplodon species are
known only from a few records and are considered rare
or very rare (e.g. Pitman, 2002). They have been observed
entangled in fishing gear around the world (Henshaw
et al., 1997) or taken in small whaling fisheries in the
Northern Hemisphere (Walker et al., 2002). In the
Southern Hemisphere most of the information about
Mesoplodon whales has been obtained from strandings
(e.g. Goodall, 1978; Sekiguchi et al., 1996; Baker et al.,
2001; Zerbini and Secchi, 2001; van Helden et al., 2002;
Martins et al., 2004; Laporta et al., this issue; Souza et al.,
this issue). Mesoplodon species are very similar, rare and
difficult to identify from sightings at sea and even from
strandings (e.g. Gales et al., 2002; Pitman, 2002; Laporta
et al., this issue).
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The most important characteristics used to identify
beaked whale species are: location and shape of teeth,
skull morphology and head shape, and color patterns,
but positive species identification often requires a
combination of these data (Flower, 1878; Moore, 1968;
Mead, 2002). Moreover, features of cranial morphology
are only diagnostic for mature specimens (Moore, 1963;
Gales etal., 2002). In several recent studies, beaked whales
have been identified using molecular techniques
(Henshaw et al., 1997; Dalebout et al., 1998, 2002; Gales et
al., 2002; van Helden et al., 2002; Cappozzo et al., 20045,
Dalebout et al., 2004). These techniques have shed new
light on ziphiid species identification, since they have
allowed to correctly determine the identity of cryptic
species of stranded individuals (e.g. Henshaw et al., 1997;
Dalebout et al., 2002; Gales et al., 2002; Dalebout et al.,
2004). These studies have also made important
contributions to systematics and taxonomy of beaked
whales (Dalebout et al., 1998, 2002, 2004; van Helden et
al., 2002). Like other ziphiid species, mesoplodonts have
been identified by features of the skull, shape, size and
placement of the teeth, but the anatomical similarities and
the lack of fresh specimens have often led to
misidentifications. Color patterns in Mesoplodon are
poorly known, and the few fresh animals that do strand
on beaches quickly loose details of their coloration
(Pitman, 2002).

Hector’s beaked whale, Mesoplodon hectori, is one of the

least known ziphiid; it is found in cold temperate waters
of the Southern Hemisphere, between 32°S and 55°S
(Mead and Baker, 1987; Zerbini and Secchi, 2001;
Pitman, 2002). In the South Atlantic Ocean, these whales
are known only from a few non-fresh stranded
individuals found washed ashore in Argentina, Brazil
and South Africa (e.g. Ross, 1970; Goodall and Lichter?,
1988; Zerbini and Secchi, 2001).

The objective of this article is to provide information on
external as well as skull and skeletal morphology, color
patterns, parasites, histo-pathology and genetics of two
Mesoplodon hectori stranded in Argentina in 2002.

Material and Methods

The specimens studied were two beaked whales (a male
and a female) stranded alive 110km away from each other,
on the coast of Buenos Aires Province (see Figure 1),
Argentina, in winter 2002. As different research groups
analysed each specimen, the sampling protocol was not
the same. Nevertheless, external and skull measurements
were taken following Norris (1961) and Perrin (1975). The
species’ determination was attempted through cranial
analysis following Moore (1963, 1968), Reyes and Molina
(1998) and Dalebout et al. (2002). Ross (1984) was consulted
for body and cranial morphometrics for beaked whales,
in addition to specific data on M. hectori. Molecular analyses
were used for conclusive species identification.
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Figure 1. Area of strandings in Buenos Aires Province, Argentina. (1) Mar del Plata; (2) Quequén.
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On 2 August 2002, a 3.94m long male beaked whale
stranded alive near the Motonautical Club in Mar del
Plata (38°00’S, 57°33’W). Prior to stranding, the
individual was seen swimming slowly in shallow
waters between boats. This animal was struggling to
keep stable on its normal position. It was transferred
immediately to the pools of Fundacion Mar del Plata
Aquarium for rehabilitation, but died early the next day.
The animal was dissected and the skull with its broken
tip (which was caused by an attempted robbery of the
teeth) was collected. The skull was deposited at Estacion
Hidrobiologica de Puerto Quequén for study but it is
property of Fundacion Mar del Plata Aquarium.
Photographs were taken to describe the color patterns.
Parasites found in the digestive tract (stomach and
intestine) were collected. The whale did not present
any external parasites or injuries.

On 3 September 2002, a 3.84m long unidentified
female whale was observed swimming 30m from
shore near Puerto Quequén (38°37°S, 58°50°W). The
individual crashed against the basement rocks of the
breakwater several times and finally stranded alive
on the beach, dying two hours later. We arrived at
the stranding site about half an hour after its death
for examination. It did not present any external
parasites. Local sport fishermen described that prior
to the stranding, the animal was swimming towards
and crashing against the breakwater. After that, it
swam in circle, crashed again at the same location and
ended stranding on the beach. The individual was
transferred to a freezer for subsequent analysis.
Measurements were taken on the right side, following
Dalebout et al. (2002) for cranial and mandibular
measurements. The entire axial skeleton of the female
was recovered and the degree of vertebral epiphysis
fusion was categorized as follows: 1 = epiphysis 0-
25% fused to the centrum (unfused); 2 = epiphysis
25-50% fused to the centrum (partially fused); 3 = 50-
75% fused to the centrum (almost totally fused); 4 =
epiphysis 75-100% fused to the centrum (totally
fused). The main vertebral measurements were taken
following Lahille (1908) and Stuart and Morejohn
(1980). The female beaked whale was dissected
following standard protocols (Geraci and Lounsbury,
1993; Jauniaux et al., 2002): internal organs were
removed, weighed, measured and then preserved at
- 6 °C for 48 hours and subsequently frozen at - 18°C
at MACN’s laboratory. Histo-pathological exams of
the lungs, liver, kidneys, mesenteric lymphatic
ganglia, skeletical muscle and intestine were
conducted. The histo-pathological analysis was
attempted  taking into account the tissue
characteristics rejecting those possibly altered by
freezing. The digestive tract was dissected and all
helminths found were removed and preserved in 70%
ethanol for posterior identification. The parasites
were analysed and identified with an optical
microscope and a scanning electronic microscope at
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the University of Valencia, Spain. The complete
skeleton was cleaned and prepared for study. External
morphometrics were taken with a measuring tape to the
nearest 0.1cm. All osteological measurements were
taken using a digital caliber (+ 0.001mm). The skeleton
was deposited at the National Mammal Collection of
the Museo Argentino de Ciencias Naturales “Bernardino
Rivadavia” under the number MACN-Ma 22444.

DNA was extracted from tissue samples taken from both
stranded individuals: a small amount of muscle was taken
from the male, whereas small amounts of skin and liver
(< 0.01g) were collected from the female. Total genomic
DNA was isolated using proteinase K digestion,
following standard methods (e.g. Millingan, 1998). Two
fragments were amplified by polymerase chain reaction
(PCR): a 500 base pair (bp) fragment of the 5" end of the
mitochondrial (mt) DNA control region, using M13-
DIpl.5-L, 5'-TCACCCAAAGCTGRARTTCTA-3" and
DIp5-H, 5-CCATCGWGATGTCTTATTTAAGRGGAA-
3" primers (Dalebout et al., 1998), and a 424 bp fragment
of the 5" end of cytochrome b, using GLUDG-L, 5'-
TGACTTGAARAACCAYCGTTG-3" and CB2-H, 5'-
CCCTCAGAATGATATTTGTCCTCA-3" primers
(Palumbi, 1996). Each PCR had a reaction volume of 100l
and contained 20ul of 5ng/ul DNA, 5ul of 50mM MgCl,,
5ul of 10X reaction buffer, 0.5ul of 20mM premixed
deoxynucleotide triphosphates, 5ul of 10mg/ml bovine
serum albumin, 1.25 units of Taq polymerase (Invitrogen,
Life Technologies, Renfrew, United Kingdom), 4pl of 5uM
oligonucleotide primers and water to reach the final
volume reaction. PCR products were purified with the
QIAQuick gel extraction Kit (QIAGEN Inc., Valencia,
CA, USA), and sequenced in a PEBioSystems
automated 377 DNA sequencer. Representative tissue
samples of both individuals are stored at the Museo
Argentino de Ciencias Naturales. Sequences have been
deposited in GenBank (Access numbers: AY228107 to
AY228110). The resulting sequences (mtDNA control
region: male 475bp, female 450bp; cytochrome b: male
439bp, female 440bp) were compared to 42 reference
sequences belonging to 21 ziphiid species at Witness for the
Whales web page (www.dna-surveillance.auckland.ac.nz),
University of Auckland.

RESULTS

Species identification

The specimens stranded at Mar del Plata and Quequén
coasts were identified as Hector’s beaked whales,
Mesoplodon hectori, based on features of the skull, and
shape, size and placement of the teeth. Species identity
was later confirmed based on mtDNA sequences.

Sexual dimorphism in color pattern

The male and the female presented different color
patterns (Figure 2). The male was dark gray, almost
black dorsally, with slightly lighter ventral zone.
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It presented scars throughout its body. Teeth marks,
mainly on its back and flanks were probably a result
of intra-specific male-to-male interactions. Ventral
oval white scars were possibly caused by cookie-
cutter shark (Isistius sp.) bites. The female was light
gray dorsally and white in the ventral area (Figure

2). It also presented several scars on its body,
flippers, dorsal fin and tail, probably produced by
rocks during the crashes and the stranding or
during interactions with other individuals at sea.
External measurements of both individuals are
shown in Table 1.

Figure 2. External appareance of Mesoplodon hectori specimens from Argentina: (a) female of Quequén, (b) alive male of Mar del Plata,

(c) male of Mar del Plata.
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Table 1. External measurements (in cm) of Mesoplodon hectori specimens stranded in Quequén (@ ) and Mar del Plata (&), Argentina.

QUEQUEN MAR DEL PLATA
1. Total length 384.0 394.0
2. Snout to center of blowhole 47.0 49.0
3. Snout to center of eye 49.5 51.0
4. Snout to angle of mouth 31.0 39.0
5. Snout to anterior insertion of flipper 82.5 93.0
6. Snout to anus 268.0 280.0
7. Snout to tip of dorsal fin 251.0 231.0
8.  Girth at axilla 180.0 -
9. Maximum girth 186.0 -
10.  Girth at anus 185.0 -
11.  Girth at cervical vertebrae 126.0 -
12.  Girth at insertion of caudal fin 48.0 -
13.  Blowhole length (parallel to body axis) 7.5 -
14. Distance from genital slit to anus 2.0 -
15.  Number of mammary slits 2.0 -
16. Lenght of mammary slits 5.0 -
17.  Lenght of genital slits 3.0 -
18.  Flipper length, anterior 41.0 45.0
19.  Flipper length, posterior 27.0 32.0
20.  Flipper width, maximum 125 14.5
21.  Fluke span 95.0 109.0
22.  Fluke width 36.0 -
23.  Dorsal fin height 16.0 18.0
Skull rami is concave over the length of the symphysis.
Male (Figures 3 to 5) and female (Figures 6 and 7) The broken female’s rostrum precluded taking some
skulls allowed the species identification. measurements. Nonetheless, the broken condylobasal

Measurements obtained from both specimens are
shown in Table 2. The skull has premaxillae as the
most anterior structures on the vertex. The combined
nasals anterodorsal surface presents a central
depression, so the lateral margin of nasals is the most
anterior on vertex. In frontal view, a plane connects
the highest points of maxillary crests through the
mesethmoides. The breadth of maxillary foramen is
smaller than the least distance between foraminas.
The span of premaxillary crests is less than the span
of premaxillae at the anterior margin of the superior
nares. The extension of right premaxilla posterior to
right nasal on vertex is less than 70% of dorsal
surface nasal length for both whales. This
proportion is 42.52% and 20.55% for the female and
male specimens, respectively. The antorbital tubercle
is exclusively formed by the maxillar. Teeth are
reduced to a single triangular, laterally compressed
pair located at the tip of the mandible (Figures 5 and
7). The mandibular symphysis was fused at
approximately 37% of the mandible length. In both
individuals, the neurocranium is inflated and the
maxillaries are prominent in frontal view in each side
of the synvertex. The ventral lateral outline of the
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length and broken mandible length of the female’s
skull were measured at 456mm and 416mm,
respectively (Figure 7). The hyoid bones were fused
and the greatest width of basi-thyrohyal complex
(Stuart and Morejohn, 1980) was of 151mm.

Skeleton

The entire axial skeleton was recovered. The vertebral
formula was C7 + T10 + L11 + Ca21 = 49. The degree
of fusion of the vertebral epiphyses and the main
measurements of each vertebra are shown in Table 3.
Sixty-eight percent of the vertebral epiphyses were
unfused to their centra (fusion degree #1), and 32%
were almost totally fused (fusion degree #3). A total
of nine chevron bones were found, the first one being
positioned between the first and second caudal
vertebrae. The sternum was unfused and articulated
to five of the 12 ribs on each side.

Histo-pathological exam

A histo-pathological study was conducted for the
lung, liver, kidney, mesenteric lymphatic node,
muscle and intestines of the female specimen.
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The observed tissues presented some damage as a
consequence of the freeze-thaw procedure, and post-
mortem changes, as the loss of the tissue architecture
not associated with inflammation, gas or hemolytic
processes. Despite the damaged tissue, the following
relevant findings could be recorded: the lungs showed
atelectasy or alveolus congestion, with thickening of
the alveolar partitions by fibrosis. Diffuse infiltration
of hypertrophy macrophages was observed. Basophile
structure with oblongum shape, surrounded by
connective tissue and mononuclear cells deformed
with few eosinophile cells was noted. The liver showed

congestion and infiltration of mononuclear cells in the
porta spaces was observed, as well as presence of gas
bubbles. The kidney showed post-mortem autolysis.
The skeletal muscle showed isolated cysts of Sarcocystis
sp. The diagnosis suggested that the lung lesions are
related with parasitic damage and pneumonia or
chronic infection. It is important to highlight that
Sarcocystiasis was found even when this was not the
cause of death. The weights of selected internal organs
of the female M. hectori specimen and blubber depth
at different areas are shown in Table 4. The male organs
were not available for histo-pathological studies.

Figure 3. Skull of a male Mesoplodon hectori stranded in Mar del Plata, Argentina: (a) dorsal view, (b) ventral view.
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Stomach

The female’s stomach weighed 2.45kg and was empty.
It presented four externally well defined chambers. As
in other genera of beaked whales, the forestomach was
lacking and the first and second chamber corresponded
to the compartments of the main stomach as described
for this genus by Mead (1993). The major chamber, the
proximal main stomach, was connected with the
esophagus and presented many internal folds. The main
color of the epithelium was pink. Dozens of nematodes
were concentrated in the posterior region of this
chamber. The second chamber, the distal main stomach

compartment, opened blindly off the proximal
compartment and the connecting chambers
communicated with the proximal chamber, according to
Mead (1993). The epithelium of the distal main stomach
was smooth pink without folds. This chamber was small,
but larger than the last two. The epithelium of the third
chamber, the connecting stomachs, presented longer and
larger folds when compared with the main stomach, and
the color was gray. Its external surface was hard. The
fourth chamber, the pyloric stomach, was connected
with the initial portion of the small intestine. Dozens of
nematodes were found in all but the connecting chamber.

Figure 4. Skull and madible of a male Mesoplodon hectori stranded in Mar del Plata, Argentina: (a) lateral view of skull, (b) left mandible.
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This chamber presented a large amount of undetermined
crystalline lenses (but not associated to cephalopods beaks)
and a small rock. Small crystalline lenses were also found
in the main and pyloric stomachs. The gastric fluid was
orange and it was also seen in some segments of the
intestines. The stomach of the male individual was empty.

Parasites

The female’s intestine was 18.5m long. All parasites

were removed from it. A preliminary analysis
confirmed the presence of Tetrabothrius sp. (Cestoda),
Bolbosoma sp. (Acanthocephala) and Anisakis sp.
(Nematoda). A few stomach fluke (Braunina cordiformis)
individuals (Trematoda) were collected from the
male’s stomach. The helminths found are the first fresh
parasites for this species and will require future
definitive identification. All nematodes were at larval
(L4) stage of Anisakis spp.

Figure 5. Teeth of a male Mesoplodon hectori stranded in Mar del Plata, Argentina: (a) frontal view, (b) lateral view..
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Analyses of mtDNA Sequences

Phylogenetic analyses of mtDNA control region and
cytochrome b sequences at Witness for the Whales web
page have allowed unambiguous identification of
both stranded beaked whales as Hector’s beaked
whale, Mesoplodon hectori (Figure 8). In the case of
the male specimen, sequence divergence with one
Australian individual (AF036220) was 0%, indicating

that they shared the same haplotype. Sequence
divergence between both individuals was 1.23% and
sequence divergence of both individuals with two
Australian M. hectori (AY028313) did not exceed
1.25% (Table 5). Comparisons of cytochrome b
sequences between the male and the female showed
a very low divergence. The divergence was high
when sequences were compared with other ziphiids
(Table 6).

Figure 6. Skull of a female Mesoplodon hectori stranded in Quequén, Argentina: (a) dorsal view, (b) ventral view.
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Figure 7. Skull and madible of a female Mesoplodon hectori stranded in Quequén, Argentina: (a) lateral view of skull, (b) left
mandible and tooth..

LAJAM 4(2): 113-128, July/December 2005



BioLoGICAL DATA ON TWO HECTOR’S BEAKED WHALES STRANDED IN BUENOS AIRES PROVINCE, ARGENTINA

123

Table 2. Cranial and mandible measurements (in mm) of Mesoplodon hectori specimens stranded in Quequén (@ ) and Mar del
Plata (J'), Argentina.

QUEQUEN MAR DEL PLATA
CRANIAL MEASUREMENTS mm %ZGW  mm %CBL %ZGW
1. Condylobasal length (CBL) - - 61700 100.00 22274
2. Tip rostrum to posterior extension maxillary plate - - 57200 9271  206.50
3. Tip rostrum to anterior margin superior nares - - 41200 66.77 148.74
4. Tip rostrum to anterior point maxillary crest - - 31200 5057 112.64
5. Tip rostrum to posterior extension premaxilla
onplateral tip of}iight premaxillary g‘est ) - 47300 76.66 17076
6. Tip rostrum to posterior extension temporal fossa - - 580.00 94.00 20939
7. Tip rostrum to apices of antorbital notches - - 346.00 56.08 12491
8. Breadth skull across orbital centres 254.00 90.39 270.00 43.76 97.47
9. Breadth skull across postorbital process frontals 286.00 101.78 286.00 4635 103.25
10. Breadth skull across zygomatic processes squamosals (ZGW) 281.00 100.00 277.00 44.89  100.00
11. Least breadth skull across posterior margins temporal fossae 205.00 7295 201.00 3258 72.56
12. Greatest breadth skull across exoccipitals 237.00 84.34 23400 37.93 84.48
13. Greatest span occipital condyles 91.60 3260 9936 16.10 35.87
14. Greatest width of an occipital condyle 61.90 2203 69.67 1129 25.15
15. Greatest length of an occipital condyle 33.00 11.74  39.07 6.33 14.10
16. Greatest breadth foramen magnum 38.50 13.70  38.23 6.20 13.80
17.  Greatest length of right nasal on vertex 36.45 1297  44.08 7.14 1591
18. Length nasal suture 47.00 16.73  49.21 7.98 17.77
19. Extension right premaxilla posterior to right nasal on vertex 15.50 552 9.06 1.47 3.27
20. Greatest breadth nasals on vertex 41.20 14.66  31.01 5.03 11.19
21. Least distance between anterior prominences of the synvertex 22.40 797  16.58 2.69 5.99
22.  Greatest span premaxillary crests 121.50 4324 11352 1840 40.98
23. Greatest transverse width of superior nares 49.65 17.67 6543  10.60 23.62
24. Width rostrum in apices of antorbital notches 157.00 55.87 153.00 24.80 55.23
25.  Least distance between main maxillary foramina 84.35 30.02 89.00 14.42 3213
26. Least distance between premaxillary foramina 43.20 1537  46.62 7.56 16.83
27. Distance posterior margin of left maxillary foramina
to .am’rerioll‘f margin max?llary prominencey 116.40 4142 13401 2172 48.38
28. Width rostrum at mid-length of rostrum - - 46.60 7.55 16.82
29. Width premaxillae at mid-length of rostrum - - 3459 5.61 12.49
30. Height of skull 277.00 9858 282.00 4571 101.81
31. Greatest length of temporal fossa 91.80 3267 101.56  16.46 36.66
32.  Width of temporal fossa 80.40 28.61 100.76  16.33 36.38
33. Tip rostrum to posterior extension of maxilla between pterygoids - - 340.00 5511 12274
34. Tip rostrum to anterior extension of pterygoid sinus - - 370.00 5997 13357
35. Tip rostrum to most anterior extension of pterygoids - - 27400 4441 98.92
36. Tip rostrum to posterior margin of pterygoid mid-line - - 47700 7731 172.20
37. Tip rostrum to posterior extension of wing of pterygoid - - 48500 7861 175.09
38. Length of vomer visible at surface of palate 143.00 50.89 231.13 37.46 83.44
39. Basilar height of skull 31.50 1121 32.24 5.23 11.64
40. Height of rostrum at mid-length of rostrum - - 5099 0.83 18.41
41. Greatest height foramen magnum 40.30 1434 4257 6.90 15.37
42. Superior height of skull 148.00 52,67 172.28 2.79 62.19
43. Greatest height of temporal fossa 52.40 18.65  52.07 8.44 18.80
44. Distance frontal crest to occipital condyle base 244.00 86.83 232.00 3.75 83.75
45. Height of basioccipital processes 71.45 2543 3242 525 11.70
46. Greatest lenght of left pterygoid 208.00 74.02  224.00 3.63 80.87
47. Extension right premaxilla anterior to right nasal on vertex 18.80 6.69 14.73 2.39 5.32
48. Greatest length of premaxilla on vertex 62.80 2235 65.86 1.07 23.78
49. Greatest breadth frontals on vertex 33.35 11.87 2781 4.51 10.04
50. Greatest breadth maxillary crests on vertex 117.45 41.80 109.00 1.76 39.35
continued
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continued
QUEQUEN MAR DEL PLATA

CRANIAL MEASUREMENTS mm %ZGW  mm %CBL %ZGW

MANDIBLE MEASUREMENT
51. Mandibular length - - 465.00 7536 167.87
52.  Length from posterior extension of symphysis to condyles - - 385.00 6240 138.99
53. Length posterior margin of alveolus to condyles - - 465.00 7536 167.87
54. Greatest length of symphysis - - 8511 1379 30.73
55. Greatest height of mandible at coronoid processes - - 109.00 17.67 39.35
56. Outside height of mandible at midlength of alveolus - - 3233 524 11.67
57.  Length of alveolus - - 28.87 4.68 10.42

58.  Width of alveolus

59. Tip of mandible to alveolus
60. Greatest tooth length

61. Greatest tooth width

62. Greatest tooth breadth

63. Height of crown of tooth
64. Lenght of dental foramen

- - 9.27 1.50 3.35
15.03 244 543
22.88 3.71 8.26
26.99 437 9.74
4.40 1.57 8.62 1.40 3.11

22.88 3.71 8.26
167.06  27.08 60.31

Discussion

The stranding of two individuals of the same species only
three weeks and 110km apart from each other could be
considered as a unique biological event, as both stranding
events occurred within the same general area and time
frame. Beaked whales do not typically strand in pairs,
except in mother-calf cases (e.g. Lichter, 1986). The species
is known mainly from stranded animals. In the Southern
Hemisphere they have been reported from strandings in
Argentina (Lichter, 1986), Brazil (Zerbini and Secchi,
2001), Chile (Sielfeld, 1979), South Africa (Ross, 1970;
1984), New Zealand (Baker et al., 2001), and southern
Australia (Gales et al., 2002). Worldwide only 28
specimens of M. hectori have been recorded to date (Gales
et al., 2002; this study), therefore, available data for this
species are scarce. Despite systematic and non-systematic
sigthing and stranding surveys over the past 30 years,
there are only few records of this species along the
western South Atlantic coast (Goodall, 1978; Lichter, 1986;
Lichter and Goodall, 1988; Zerbini and Secchi, 2001).
Records of M. hectori on the Pacific coast of South America
are even more rare (Sielfeld, 1979). The finding and
description of these two individuals further contribute
to the knowledge about Hector’s beaked whale,
particularly as data from fresh specimens are provided.

Hector’s beaked whale’s total length is less than 4.5
meters. It is probably the second smallest ziphiid, after
the pygmy beaked whale, M. peruvianus (Baker et al., 2001;
Pitman, 2002). The total lengths of the two individuals
reported here are close to the maximum reported length
reported for male (4.3m) and female (4.4m) Hector’s
beaked whales (Mead, 1989; Pitman, 2002). Furthermore,
two females of similar sizes (4.15m and 4.0m long)
accompanied by two calves (1.9m and 2.02m long,
respectively) found at Claromec6 (Buenos Aires Province,
Argentina) in 1985 (Lichter, 1986), indicate that both

animals recorded here were adults. Most specimens of
this species have been found in advanced decomposition.
Goodall (1978) reported a young animal with a complete
2.81m long skeleton in which none of the vertebrae were
fused and the two well-developed teeth presented
indicated that it was a male. Zerbini and Secchi (2001)
recorded a specimen in which the skull and post-cranial
skeleton measured 2.36m on a straight line. The testes
and ovaries of the specimens in this study were lost
during necropsy, thus precluding histological studies for
determining sexual maturity.

The coloration was different between the two
individuals, indicating possible gender-related
variation in color pattern of this species. The male’s
color pattern was different from the description made
by Mead (1981), but a recent study assigned that
specimen to another species of the genus (M. perrini,
Dalebout et al., 2002). It was in fact different from any
previous description of the species (Gales et al., 2002),
probably a consequence of the scarcity of available
information on color patterns and of potential
ontogenetical variation in the species.

No identifiable food items were found in the stomach
of either individual. Only remains of invertebrates and
some crystallines of undetermined species, probably
from teleosts, were found, preventing us from gaining
insights into the species’ feeding ecology. The absence
of food in the stomach is probably due to a long
fasting period before stranding. Nonetheless,
parasites removed from the male’s stomach were
different from those found in the female’s, suggesting
different prey items as intermediary host or some degree
of individual variability in prey preferences, which
is difficult to assess with such small sample sizes.
Our description of the stomach is coherent with the
taxonomic model proposed by Mead (1993) for the
anatomy of Mesoplodon.
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Table 3. Vertebral measurements (in mm) and epiphysis fusion degree of a female Mesoplodon hectori stranded at Quequén, Argentina.

EPIPHYSIS FUSION DEGREE
VERTEBRA HM AM HC AC EC HAN
ANTERIOR  POSTERIOR

1 C1 - - -- -- -- - - -

2 C2 - - -- -- -- - - -

3 c3 3 3 8710 126.05 43.20 53.50 810 32.90

4 C4 3 3 9390 99.60 45.05 51.20 6.80 39.00

5 C5 3 3 90.80 86.85 45.80 52.05 7.80 28.90

6 Cé 3 3 109.25 72.00 45.00 52.10 9.45 40.50

7 c7 3 3 133.00 100.71 44.00 55.05 15.00 46.20

8 T1 1 1 197.65 13295 4135 4715 1895 52.00

9 T2 1 1 238.00 136.70 39.35 4720 28.00 53.90
10 T3 1 1 -- 133.00 38.20 45.00 -- 52.00
11 T4 1 1 274.00 12490 38.00 49.00 44.00 52.90
12 T5 1 1 282.00 126.00 39.30 50.50 50.50 53.35
13 T6 1 1 296.00 12845 41.40 5310 54.90 53.00
14 T7 1 1 306.00 129.00 43.00 51.00 58.00 55.70
15 T8 1 1 313.00 146.00 48.00 51.00 64.00 55.80
16 T9 1 1 311.00 196.20 50.50 61.90 70.20 49.20
17 T10 1 1 323.00 233.00 50.00 63.00 68.00 4835
18 L1 1 - -- 253.00 55.00 64.00 - 50.00
19 L2 1 1 352.00 253.00 56.00 66.00 79.00 47.00
20 L3 1 1 350.00 267.00 57.00 67.00 83.00 51.00
21 L4 1 1 362.00 -- 62.00 68.00 - 42.25
22 L5 1 3 284.00 280.00 63.00 70.00 - 51.00
23 L6 1 1 374.00 270.10 65.00 72.00 99.00 41.20
24 L7 1 1 370.00 271.00 59.00 68.60 88.00 43.95
25 L8 1 1 377.00 269.00 61.00 71.00 96.00 38.60
26 L9 1 1 367.00 275.00 64.00 74.00 102.00 34.90
27 L10 1 1 361.00 273.00 65.00 77.00 103.00 38.10
28 L11 1 1 346.00 251.00 67.00 76.00 109.00 19.75
29 Cal 1 1 -- 241.00 70.00 77.00 100.00 31.10
30 Ca2 1 1 312.00 230.00 74.00 78.00 110.00 25.67
31 Ca3 1 1 290.00 214.00 79.00 78.00 94.00 19.50
32 Ca4 1 1 265.00 194.00 74.00 72.00 90.00 14.90
33 Cab 1 1 238.00 169.00 76.00 78.00 86.00 14.40
34 Cab - - -- -- -- - - -
35 Ca7 1 1 185.00 111.00 75.00 78.00 80.00  8.90
36 Ca8 1 1 166.00 85.00 76.00 77.00 78.00  8.80
37 Ca9 1 1 139.00 72.00 80.00 72.00 74.00 7.00
38 Cal0 1 1 119.00 64.00 78.00 64.00 60.00 4.05
39 Call 1 1 9320 56.70 75.60 56.70 58.80  4.00
40 Cal2 3 3 65.60 61.80 65.60 6120 47.15 --
41 Cal3 3 3 4940 5810 4940 5810 34.65 -
42 Cal4 3 3 4110 4990 4110 4990 30.35 -
43 Calb 3 3 36.75 4550 36.75 4550 29.20 -
44 Cal6 3 3 2050 3945 33050 3945 27.70 --
45 Cal7 3 3 2700 3620 27.00 36.20 24.85 --
46 Cal8 3 3 2245 31.80 2245 31.80 23.10 -
47 Cal9 3 3 18.75 21.60 1875 21.60 21.40 -
48 Ca20 3 3 16.60 20.60 16.60 20.60 18.85 --
49 Ca2l 3 - 1220 1550 1220 1550 15.70 --

References: C = cervical, T = thoracic, L = lumbar, Ca = caudal; epiphysis fusion degree 1 =
epiphysis 0-25% fused to the centrum (unfused), 2 = epiphysis 25-50% fused to the centrum
(partially fused), 3 = 50-75% fused to the centrum (almost totally fused), 4 = epiphysis 75-
100% fused to the centrum (totally fused); HM = Greatest height of vertebra; AM = Greatest
width of vertebra; HC = Greatest height of centrum; AC = Greatest width of centrum; EC =
Greatest breadth of centrum; HAN = Greatest height of neural arch.
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Figure 8. Phylogenetic relationship of beaked whale reference and test individuals based on 386 bp of mtDNA control region using parsimony
methods. The strict consensus tree of the two most parsimonious trees is depicted and bootstrap values > 50% based on 100 resamplings are shown.
Numbers in parentheses correspond to the individuals included for each species. Sequences of both stranded individuals are indicated by arrows.

Table 4. Weight of internal organs (g) and blubber depth (mm) of a female Mesoplodon hectori stranded in Puerto Quequén, Argentina.

INTERNAL ORGAN WEIGHT (g)

BLUBBER DEPTH (mm)

Heart 3300.0
Liver 6750.0
Spleen 200.0
Pancreas 1350.0
Stomach 2900.0
Lungs 5200.0

at genital slit 30.0
at cervical vertebrae 35.0
at blowhole 80.0

Table 5: Percent sequence divergence of mtDNA control region sequences of both stranded Hector’s beaked whales with two conspecifics,
other species of the family Ziphiidae, and the outgroup used in this study (the sei whale, Balaenoptera borealis).

FEMALE INDIVIDUAL MALE INDIVIDUAL

Female individual

Male individual

M. hectori AY028313

M. hectori AF036220

Other species of the family Ziphiidae
Balaenoptera borealis

1.23 % -
1.25 % 0.61 %
1.23 % 0 %
>5.28 % >5.47 %
22.99 % 23.52 %
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Table 6: Percent sequence divergence of cytochrome b sequences of both stranded Hector’s beaked whales with other species of the

family Ziphiidae, and with other cetacean species.

Female Male

Individual Individual
Female individual - -
Male individual 0.47 % -
Other species of the family Ziphiidae >9.18 % >8.94 %
M. perrini, M. peruvianus, M. europaeus, M. densirostris, M. bidens, B.
bairdii, H. ampullatus, T. shepherdii, Z. cavirostris
Other Cetacean species >13.2 % >12.7 %

Balaenoptera borealis, Physeter catodon, Delphinapterus leucas, Orcinus orca

DNA sequences (in our case from two different mtDNA
markers) can be useful as a universal character set for
taxonomic identification of criptic species (Dalebout et
al., 2004), particularly in circumstances where
morphometric data are incomplete (e.g. broken skulls)
or missing. The Witness for the Whales web page was
consulted to confirm the species identification. Analysis
of mtDNA sequences showed that sequence divergence
between both individuals and sequence divergence of
both individuals with two Australian M. hectori did not
exceed 1.23% and 1.25%, respectively. The sequence
divergence of 0% (same haplotype) between the male
from this study and the Australian individual suggest
that the populations in Southern Hemisphere might be
widely distributed and have high genetic exchange.
Sequence divergence of stranded M. hectori with other
ziphiid species exceeded 5%, leaving no doubt about the
species identity. This is of particular relevance for the
identification of cryptic species of the genus Mesoplodon.
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